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ABSTRAK 
Bilangan ibu bekerja telah bertambah banyak berbanding beberapa dekad yang lalu. 
Selepas itu, penjagaan bayi dalam kehidupan seharian menjadi cabaran kepada banyak 
keluarga. Oleh itu, kebanyakan ibu bapa menghantar bayi mereka ke rumah datuk nenek 
atau penjagaan bayi untuk menjaga bayi mereka. Walau bagaimanapun, ibu bapa tidak 
dapat memantau keadaan bayi mereka secara berterusan. Oleh itu, projek ini 
mencadangkan sistem yang berasaskan Internet (IoT) yang cekap dan kos rendah untuk 
pemantauan bayi secara langsung yang boleh memainkan peranan penting dalam 
menyediakan penjagaan bayi yang lebih baik sementara ibu bapa berada jauh dari bayi 
mereka. Dalam reka bentuk sistem, NodeMCU dieksploitasi sebagai mikrokontroler 
utama untuk mengumpul data yang dibaca oleh sensor dan dimuat naik ke pelayan MQTT 
AdaFruit. Sistem yang dicadangkan mengeksploitasi sensor untuk memantau parameter 
vital bayi seperti suhu, kelembapan, dan menangis. Sensor yang digunakan dalam projek 
ini ialah sensor bunyi KY-038 dan sensor suhu dan kelembapan DHT22. Perisian Proteus 
digunakan untuk memeriksa sambungan litar dan Arduino IDE digunakan untuk 
memeriksa kesalahan pada kod dan kompilasi kod ke dalam mikrokontroler. Perisian Nx 
Siemens digunakan untuk mereka bentuk buaian bayi. Kayu Meranti merah digunakan 
sebagai bahan untuk buaian bayi. Bagi pembinaan buaian bayi, kayu dipotong dengan 
teliti dan dikendalikan menggunakan alat dan mesin yang terdapat di UMP untuk 
memastikan keselamatan. Seni-bina sistem terdiri daripada buaian bayi yang secara 
automatik akan berayun menggunakan motor apabila bayi menangis. Ibu bapa juga boleh 
memantau keadaan bayi mereka melalui kamera web luaran dan menghidupkan mainan 
lullaby yang terletak di buaian bayi dari jauh melalui pelayan MQTT untuk 
menghiburkan bayi. Prototaip sistem yang dicadangkan sedang dibuat dan diuji untuk 
membuktikan keberkesanannya dari segi kos, kesederhanaan, dan memastikan operasi 
keselamatan untuk membolehkan pengasuhan bayi di mana sahaja dan bila-bila masa 
melalui rangkaian internet. Akhirnya, sistem pemantauan bayi terbukti berfungsi untuk 
memantau keadaan bayi dan suhu sekitar prototaip yang dibina. 
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ABSTRACT 
The number of working mothers has greatly increased compared to the past few decades. 
Subsequently, baby care during daily life has become a challenge to many families. Thus, 
most of parents used to send their babies to grandparents’ house or baby care-house to 
take care of their babies. However, the parents cannot continuously monitor their babies’ 
conditions either in normal or abnormal situations. Therefore, this project proposes an 
efficient and low-cost Internet of Things (IoT) based system for baby monitoring in real 
time which can play a key role in providing better baby care while parents are away from 
their babies. In system design, NodeMCU Wi-Fi Controller Board is exploited as the 
main microcontroller to gather the data read by sensors and upload to the AdaFruit MQTT 
server. The proposed system exploits sensors to monitor baby’s vital parameters such as 
surrounding temperature, moisture, and crying. The sensors used in this project are KY-
038 sound sensor and DHT22 temperature and humidity sensor. Proteus software is used 
to check the connection of the circuit and Arduino IDE is used to check errors on codes 
and compilation of the code into the microcontroller. Nx Siemens software is used for 
designing the baby cradle. Red meranti wood is used as the material for the baby cradle. 
For the building of baby cradle, woods are carefully cut and handled using the tools and 
machines available in UMP to ensure safety. The system architecture consists of a baby 
cradle that will automatically swing using a motor when the baby cries. Parents can also 
monitor their babies’ condition through an external web camera and switch on the lullaby 
toy located on the baby cradle remotely via the MQTT server to entertain the baby. The 
proposed system prototype is being fabricated and tested to prove its effectiveness in 
terms of cost, simplicity, and ensure safety operation to enable the baby-parenting 
anywhere and anytime through the network. Finally, the baby monitoring system is 
proven working for monitoring the baby condition and surrounding temperature on the 
built prototype.  
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CHAPTER 1 
 
 
INTRODUCTION 
1.1 Research Background 
Nowadays, female participation in the work force in the industrialized nations has 
greatly increased in present society. This will bring disadvantage to infant care to many 
families in their daily life. Parents will worry about the health of their baby. 
For low cost of living, both of parents need to word and look for their babies, 
therefore it will be more workload and stress to that families especially to their mother. 
With a baby monitoring system that consists of video camera and microphone with no 
limitations of coverage that can send the data can make an urgent situation can be quickly 
be noticed and handled within less time. Usually, when babies cried, the cause can be 
either they are hungry, tired, not feeling well or need their diaper changed. 
Sudden Infant Death Syndrome, abbreviated as SIDS also known as crib death, 
people call SIDS as crib death because many babies who die of SIDS are found in their 
cribs. It occurs to infant younger than 12 months of age. Most SIDS death occur in infants 
younger than 6 months (Willinger, James, Catz, & Participants, 1991). SIDS is a rare case 
in Malaysia. Even though the professionals did not know what causes SIDS but they do 
know how to reduce the risk with is place the baby to sleep on a firm surface (crib 
mattress). One of it is never put the baby sleep on pillow or another soft surface. 
Researches do not know why sleeping on such surfaces would increase the risk of SIDS 
but they warn that could be dangerous (Academy et al., 2005).  For instance, in 2003, a 
NICHD- supported study showed that placing an infant to sleep on soft bedding as 
opposed to on firm bedding appeared to pose five times the risk of SIDS (Infant & 
Syndrome, 2000). Secondly, avoid overheating during sleep. Babies should be kept warm 
during sleep, but not too warm. In winter or cold weather, the risk for babies get SIDS 
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increase because the parents will overdress or place under heavier blanket, which can 
give them overheat (Malloy & Freeman, 2004). So, in general if the room temperature is 
comfortable for an adult, then it is appropriate for a baby. 
Therefore, we developed a prototype which can monitor the activities of the 
babies along with finding one of the above causes and give this information to their 
parents in this project. This should give parents a better sleep at night because it able to 
keep track of baby conditions in easy way and every parents and guardian could use it. 
The proposed project will be using the Internet of Things concept, which is one of the 
technology pillars in the Industry Revolution 4.0 (IR4.0)(Vaidya, Ambad, & Bhosle, 
2018). The information of the measured reading from the sensors can be reached to the 
user through the network just within few seconds.  
The Internet of Things, abbreviated as IoT, simply refers to a network of objects 
that are connected to the internet. It provides devices with the ability to transfer sensor 
data on the Internet without requiring intervention. Since the Internet of Things is such a 
broad category, it encompasses many devices and is growing at a rapid rate. In 2015 there 
were approximately 15.4 billion IoT devices. IHS Markit, a financial resource company, 
expects there to be 30.7 billion IoT devices by 2020 while Intel, a technology company, 
expects there to be 200 billion by 2020 (Kelvin Claveria, 2017). Currently of the 15.4 
billion devices, about 28.3 million are wearable, but that number is expected to increase 
to around 80 million by 2020.  
The total global spending on the IoT in 2016 was 737 billion dollars and was 
projected to reach 1.29 trillion dollars in 2020 as shown in Figure 1.1. As one can see 
based on the numbers alone, the IoT is a prominent field that will only getting bigger. 
The figure 1.1 shows that IoT is growing exponentially. The function of IoT is to control, 
real-time monitoring, autonomy or autonomous function and optimize. Perhaps one of 
the main reasons why the IoT is so large is that it aims to make life more convenient, and 
people are more likely to invest in things that make their lives easier. The IoT is integrated 
into our baby monitoring system for a quick response time and to provide a greater sense 
of security for parents during the daily life.  
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Figure 1.1 Increment of devices connected to internet 
Source: Kelvin Claveria (2017) 
NodeMCU Wi-Fi Controller Board is an open source IoT platform and is used as 
the main micro-controller in this project. It is basically used to gather data read by the 
sensors and upload the data to the MQTT server. Besides, it also receives commands 
given by the user to do specific tasks via the MQTT server. NodeMCU consists of 
physical programmable circuit board like any other development boards do, such as 
Arduino board and Raspberry Pi. The programming of the NodeMCU can be done by 
using Arduino software which is an Integrated Development Environment (IDE) to a 
write the code of instructions and upload to the micro-controller. 
1.2 Problem Statement 
In today’s fast paced life, everyone is busy in their professional life including 
parents. They might leave the home early in the morning and come back right before 
dinner time. That shows how busy someone can be. Nowadays, even the mothers are 
working, it becomes a problem when they do not get enough time to take care their babies. 
Not all parents could afford a nanny to help them with their children. After long working 
hours, the moms still had to manage the house and had to take care of their babies 
simultaneously on a tired condition.  
Secondly, parents might not have time to swings their baby to sleep or rocking 
their baby back to sleep in the middle of the night. Studies have been carried on the effect 
55 
REFERENCES 
4moms: Meet the 4moms® mamaRoo® infant seat. (n.d.). Retrieved April 15, 2018, 
from https://www.4moms.com/mamaroo 
Academy, A., Pediatrics, O. F., Concept, T. C., Infant, S., Syndrome, D., Shifts, D. C., … Risk, 
R. (2005). The Changing Concept of Sudden Infant Death Syndrome: Diagnostic Coding 
Shifts, Controversies Regarding the Sleeping Environment, and New Variables to 
Consider in Reducing Risk. Pediatrics, 116(5), 1245–1255. 
https://doi.org/10.1542/peds.2005-1499 
Arduino IoT 4 Channel Ways Opto Isolator 10A 5V relay module. (n.d.). Retrieved 
April 5, 2018, from https://www.lelong.com.my/arduino-iot-4-channel-ways-opto-
isolator-10a-5v-relay-module-robotedu-180170020-2019-07-Sale-P.htm 
Ashton, K. (2009). That “Internet of Things” Thing. RFiD Journal, 4986. 
https://doi.org/10.1145/2967977 
Baker, S., Xiang, W., & Atkinson, I. (2017). Internet of Things for Smart Healthcare: 
Technologies, Challenges, and Opportunities. IEEE Access, 5, 1–1. 
https://doi.org/10.1109/ACCESS.2017.2775180 
Barnard, K. E. (1972). The effect of stimulation on the duration and amount of sleep 
and wakefulness in the premature infant. PhD Thesis, University of Washington. 
Best Quality Outdoor Baby Swing With Stand by. (2012, March). Outdoor Baby Swing 
With Stand. Retrieved March, 2018, from 18934–18949. 
http://outdoorbabyswingwithstand.blogspot.com/ 
Brangui, S., El Kihal, M., & Salih-Alj, Y. (2015). An enhanced noise cancelling system 
for a comprehensive monitoring and control of baby environments. Proceedings of 
2015 International Conference on Electrical and Information Technologies, ICEIT 
2015, 404–409. https://doi.org/10.1109/EITech.2015.7162982 
Chao, C. T., Wang, C. W., Chiou, J. S., & Wang, C. J. (2015). An arduino-based 
resonant cradle design with infant cries recognition. Sensors (Switzerland), 15(8), 
18934–18949. https://doi.org/10.3390/s150818934 
Chien, J.-R. C. (2008). Design of a home care instrument based on embedded system. 
56 
https://doi.org/10.1109/ICIT.2008.4608363 
Cornwell, A. C., Ph, D., & Einstein, A. (n.d.). Anne Christake Cornwell, Ph.D. Albert 
Einstein College of Medicine, N.Y. Flushing Hospital Medical Center, N.Y. 
Department of Pediatrics. 
Demiris, G., & Hensel, B. K. (2008). Technologies for an aging society: a systematic review of 
“smart home” applications. Yearb Med Inform, 33–40. https://doi.org/me08010033 [pii] 
Goyal, M. (2013). Automatic E-Baby Cradle Swing based on Baby Cry, 71(21), 39–43. 
Infant, S., & Syndrome, D. (2000). Task Force on Infant Sleep Position and Sudden Infant 
Death Syndrome Changing Concepts of Sudden Infant Death Syndrome : Implications for, 
105(3). 
Jen Clark. (2016). What is the Internet of Things, and how does it work? Retrieved 
April 21, 2018, from https://www.ibm.com/blogs/internet-of-things/what-is-the-
iot/ 
Kaur, A. (2017). Health Monitoring Based on IoT using, 1335–1340. 
Kelvin Claveria. (2017). 13 stunning stats on the Internet of Things - Vision Critical Blog. 
Retrieved May 5, 2018, from https://www.visioncritical.com/internet-of-things-stats/ 
KKmoon Wireless Wifi 720P HD Security Camera. (n.d.). Retrieved April 22, 2018, 
from https://www.kkmoon.com/p-s468-uk.html 
Lopez Research. (2013). An Introduction to the Internet of Things (IoT). Lopez 
Research Llc, Part 1. of(November), 1–6. 
Malloy, M. H., & Freeman, D. H. (2004). Age at Death, Season, and Day of Death as Indicators 
of the Effect of the Back to Sleep Program on Sudden Infant Death Syndrome in the 
United States, 1992-1999. Archives of Pediatrics and Adolescent Medicine, 158(4), 359–
365. https://doi.org/10.1001/archpedi.158.4.359 
Michael Yuan. (2017). Getting to know NodeMCU and its DEVKIT board. Retrieved 
April 21, 2018, from https://www.ibm.com/developerworks/library/iot-nodemcu-
open-why-use/index.html 
Mohamad Ishak, D. N. F., Abdul Jamil, M. M., & Ambar, R. (2017). Arduino Based 
Infant Monitoring System. IOP Conference Series: Materials Science and 
57 
Engineering, 226(1), 0–6. https://doi.org/10.1088/1757-899X/226/1/012095 
Nodemcu. (2017). Handson Technology User Manual V1.2, 1–22. Retrieved from 
http://www.handsontec.com/pdf_learn/esp8266-V10.pdf 
Palaskar, R., Pandey, S., Telang, A., Wagh, A., & Kagalkar, R. M. (2015). An 
Automatic Monitoring and Swing the Baby Cradle for Infant Care. International 
Journal of Advanced Research in Computer and Communication Engineering, 
4(12), 187–189. https://doi.org/10.17148/IJARCCE.2015.41242 
Patil, S. P., & Mhetre, M. R. (2014). Intelligent Baby Monitoring System. ITSI 
Transactions on Electrical and Electronics Engineering, (21), 2320–8945. 
Pederson, D. R., Champagne, L. & Pederson, L. L. (1969). Relative Soothing Effects of 
Vertical and Horizontal Rocking. ERIC Number: ED046504. 
Pham, M., Mengistu, Y., Do, H., & Sheng, W. (2018). Delivering home healthcare through a 
Cloud-based Smart Home Environment (CoSHE). Future Generation Computer Systems, 
81, 129–140. https://doi.org/10.1016/j.future.2017.10.040 
Raybaby - World’s First Non-Contact Vital Monitor. (n.d.). Retrieved April 16, 2018, 
from https://www.raybaby.us/ 
Rechargeable Portable Clip Mini Fan. (n.d.). Retrieved April 22, 2018, from 
https://www.aliexpress.com/item/Rechargeable-Portable-Clip-Mini-Fan-360-
Degree-Rotation-Desktop-USB-Fan-Mute-Baby-Stroller-Fan-
for/32824864242.html 
Saadatian, E., Iyer, S. P., Chen, L., Fernando, O. N. N., Hideaki, N., Cheok, A. D., … 
Amin, Z. (2011). Low cost infant monitoring and communication system. 2011 
IEEE Colloquium on Humanities, Science and Engineering, CHUSER 2011, 
(Chuser), 503–508. https://doi.org/10.1109/CHUSER.2011.6163782 
SNOO – Happiest Baby. (n.d.). Retrieved April 15, 2018, from 
https://www.happiestbaby.com/pages/snoo 
Sudden Unexpected Infant Death and Sudden Infant Death Syndrome, Centers for 
Disease Control and Prevention. Centers for Disease Control and Prevention 17 
Apr. 2017, May 2017 
58 
Symon, A. F., Hassan, N., Rashid, H., Ahmed, I. U., & Reza, S. M. T. (2017). Design 
and Development of a Smart Baby Monitoring System based on Raspberry Pi and 
Pi Camera, 117–122. 
Vaidya, S., Ambad, P., & Bhosle, S. (2018). ScienceDirect ScienceDirect ScienceDirect 
Industry 4 . 0 – A Glimpse Industry 4 . 0 – A Glimpse Costing models for capacity 
optimization in Industry 4 . 0 : Trade-off between used capacity and operational 
efficiency. Procedia Manufacturing, 20, 233–238. 
https://doi.org/10.1016/j.promfg.2018.02.034 
Weinberg, B. D., Milne, G. R., Andonova, Y. G., & Hajjat, F. M. (2015). Internet of 
Things: Convenience vs. privacy and secrecy. Business Horizons, 58(6), 615–624. 
https://doi.org/10.1016/j.bushor.2015.06.005 
What is a humidity, moisture sensors, temperature humidity sensor - Future Electronics. 
(n.d.). Retrieved April 19, 2018, from 
http://www.futureelectronics.com/en/sensors/humidity-dew.as 
Willinger, M., James, L. S., Catz, C., & Participants, P. (1991). Defining the sudden infant 
death syndrome (SIDS): Deliberations of an Expert Panel Convened by the National 
Institute of Child Health and Human Development. Pediatric Pathology, 11(5), 677–684. 
Retrieved from http://www.tandfonline.com/doi/pdf/10.3109/15513819109065465 
  
 
